Colostrum is a complex source of nutrients, immune factors, and bioactive substances consumed by newborn mammals. In previous work, we observed that protein synthesis in the skeletal muscle of newborn piglets is enhanced when they are fed colostrum rather than a nutrient-matched formula devoid of growth factors. To elucidate the mechanisms responsible for this response, we contrasted the fractional rates of sarcoplasmic and myofibrillar protein synthesis of newborn piglets that received only water with those fed for 24 h with colostrum, a nutrientmatched formula, or mature sow's milk. Compared with water, feeding resulted in a 2.5-to 3-fold increase in total skeletal muscle protein synthesis, and this increase was 28% greater in the colostrum-fed than either the formula-or mature milk-fed piglets. Feeding also stimulated muscle ribosome and total polyadenylated RNA accretion. Ribosomal translational efficiency, however, was similar across all fed groups. The greater stimulation of protein synthesis in colostrum-fed pigs was restricted entirely to the myofibrillar protein compartment and was associated with higher ribosome and myosin heavy chain mRNA abundance. Taken together, these data suggest that nonnutritive factors in colostrum enhance ribosomal accretion and musclespecific gene transcription that, in turn, stimulate specifically the synthesis of myofibrillar proteins in the skeletal musculature of the newborn. Abbreviations FSR, fractional synthesis rate MHC, myosin heavy chain GAPDH, glyceraldehyde phosphate dehydrogenase polyA, polyadenylated RNA rRNA, ribosomal RNA Colostrum is a source of nutrients, immune factors, and bioactive substances for the newborn mammal. Although the benefits of the consumption of nutrients and immune factors are readily apparent, the functional significance to the offspring of the numerous hormones and growth factors present in colostrum is unclear. Studies that have compared the growth of newborns have demonstrated an enhanced anabolic response, especially of the visceral organs, associated with colostrum feeding (1-4). This response is often attributed to the presence of trophic factors, but this speculation remains to be proven. In addition, inadequate consideration has been given to the fact that the consumption of colostrum also entails the ingestion of a larger quantity of nutrients than that typically provided by mature milk or many formulas. Thus, to distinguish between the stimulatory effects of macronutrient intake and the trophic effects of other growth-promoting substances in colostrum, we compared the protein synthetic response of newborn piglets to feeding with colostrum, mature sow's milk, or a formula with a macronutrient composition similar to that of colostrum but devoid of potentially bioactive molecules (5, 6). We observed that protein synthesis rates in skeletal and cardiac muscle, brain, and jejunum were higher in colostrum-fed than formulafed piglets; other organs did not show this enhanced response.
Colostrum is a source of nutrients, immune factors, and bioactive substances for the newborn mammal. Although the benefits of the consumption of nutrients and immune factors are readily apparent, the functional significance to the offspring of the numerous hormones and growth factors present in colostrum is unclear. Studies that have compared the growth of newborns have demonstrated an enhanced anabolic response, especially of the visceral organs, associated with colostrum feeding (1) (2) (3) (4) . This response is often attributed to the presence of trophic factors, but this speculation remains to be proven. In addition, inadequate consideration has been given to the fact that the consumption of colostrum also entails the ingestion of a larger quantity of nutrients than that typically provided by mature milk or many formulas. Thus, to distinguish between the stimulatory effects of macronutrient intake and the trophic effects of other growth-promoting substances in colostrum, we compared the protein synthetic response of newborn piglets to feeding with colostrum, mature sow's milk, or a formula with a macronutrient composition similar to that of colostrum but devoid of potentially bioactive molecules (5, 6) . We observed that protein synthesis rates in skeletal and cardiac muscle, brain, and jejunum were higher in colostrum-fed than formulafed piglets; other organs did not show this enhanced response.
The high rate of protein synthesis associated with colostrum consumption could have resulted from an increase in the capacity for protein synthesis due to a stimulation of ribosomal accretion and/or an increase in the quantity of proteins synthesized per ribosome, i.e. an increase in ribosome translational efficiency. Improvements in translational efficiency usually occur when there is an enhancement in the initiation of translation due to increases in the availability of active initiation factors. An increase in the abundance of mRNA presented to the ribosome for translation could also lead to an apparent increase in translational efficiency, although this would indicate that mRNA availability rather than ribosomal abundance is a primary limitation to protein synthesis.
Our overall objective was to identify the mechanism whereby the ingestion of colostrum stimulates skeletal muscle protein synthesis rates in the neonate. Specifically, we wished
METHODS
Experimental design and animals. The experimental procedures have been described previously (6) . Briefly, three litters of conventional cross-bred pigs were removed from the sow immediately after birth and not allowed to suckle. Piglets were fitted with umbilical artery catheters under general isoflurane anesthesia. The piglets were randomly assigned to one of three dietary groups and fed for 24 h with mature sow's milk (n ϭ 5), formula (n ϭ 5), or sow colostrum (n ϭ 5); a fourth group (n ϭ 4) was studied at approximately 5 h of age, having received only water. Blood samples were collected for analysis of glucose, amino acids, insulin, and IGF-I concentrations before and during the feeding period. After 24 h, protein synthesis was measured in vivo, and the longissimus dorsi muscle was collected for determination of total myofibrillar and sarcoplasmic protein FSR, total protein and total RNA concentrations, polyA RNA, 18S rRNA, and MHC mRNA abundance. The animal protocol was conducted in accordance with the National Research Council's Guide for the Care and Use of Laboratory Animals and was approved by the Baylor College of Medicine Animal Care and Use Committee.
Feeding protocol. The piglets were weighed at the start of the feeding protocol and then bottle-fed hourly one of the three feeds at a rate of 20 mL/kg body weight. The exact weight consumed was determined by weighing the bottle before and after the feed. The colostrum and mature milk were collected from conventional sows within 24 h of parturition and during the third week postpartum, respectively. A single batch of each feed was used throughout the experiment. The colostrum was analyzed for fat (7) , lactose (YSI automatic analyzer, model 127, Yellow Springs, OH, U.S.A.), total protein (Kjeldahl method after trichloroacetic acid precipitation of protein and assuming a conversion factor of 6.38 for nitrogen to protein; Kjeltec Auto Analyzer 1030, Tecator, Hoganas, Sweden), and total energy content (adiabatic bomb calorimetry; Parr Instruments, Moline, IL, U.S.A.). The formula then was constructed from semipurified ingredients to match the macronutrient composition of the colostrum. The composition of the formula per liter was (in grams) 51. 4 5, 15 , and 30 min after the injection. After the last blood sample was taken, the piglets were anesthetized, exsanguinated, and a sample of one longissimus dorsi muscle was removed rapidly and frozen in liquid nitrogen.
Muscle protein fractionation. The frozen muscle from each piglet was powdered in liquid nitrogen and homogenized in a low-ionic-strength buffer. A sample of homogenate was retained for total protein (8) and RNA concentration (9) measurements. The sarcoplasmic and myofibrillar components were isolated using a modification (10) of the method of Solaro et al. (11) . Proteins soluble in low-ionic-strength buffer after high-speed centrifugation (15,000 ϫ g at 2 o C for 45 min) were defined as the sarcoplasmic proteins.
Determination of [4-3 H]phenylalanine specific radioactivity. The acid-insoluble protein precipitates of the various muscle protein fractions and blood samples were hydrolyzed to free amino acids in 6 M HCl. Phenylalanine in the neutralized homogenate and blood supernatants and the hydrolysates of the total, sarcoplasmic, and myofibrillar proteins was isolated by anion exchange HPLC as described previously (10) . Amino acids were postcolumn derivatized with orthophthalaldehyde reagent and detected fluorimetrically. The phenylalanine concentration was determined by comparison to a known standard. The eluted fraction containing the phenylalanine peak was collected, and the associated radioactivity was determined.
Isolation and quantification of mRNA and rRNA. Total RNA was extracted from the powdered muscle with Ultraspec (12) (Biotecx Laboratories, Houston, TX, U.S.A.). The extracted RNA was dissolved in diethylpyrocarbonate-treated water, and the concentration was determined spectrophotometrically at 260 nm. Ten-microgram aliquots of RNA were fractionated on a 1% agarose/0.66 M formaldehyde gel. The integrity of the RNA was established from the presence of intact 28S and 18S rRNA bands in a ratio of approximately 2:1 after ethidium bromide staining. The RNA was transferred to a nylon membrane by capillary action and UV cross-linked to the membrane for subsequent Northern analyses.
For each muscle, 0.25-and 0.50-g (each in duplicate) RNA aliquots also were applied to nylon membranes for slot blot analysis. On each membrane, a set of polyA RNA (1 to 4 ng; Midland Certified Reagent Company, Midland, TX, U.S.A.) and 18S rRNA (5 to 25 ng) standards and a skeletal muscle RNA control from 7-d-old piglets were applied. The 18S rRNA standard was generated by in vitro transcription of a 616-base cDNA to rat 18S rRNA (13) subcloned into the pBluescript SK vector (Stratagene, La Jolla, CA, U.S.A.); all ribonucleotides were added in equimolar amounts and were nonradioactive but for a trace quantity of 3 H-UTP for accurate quantification.
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Full-length transcripts were obtained by gel purification. A factor of 3.04 was used to calculate the absolute mass of 18S rRNA, based on the mass equivalence of a mole of standard and a mole of the full-length 18S rRNA transcript. The Northern membranes were probed simultaneously for GAPDH and MHC mRNA, and the slot blots were probed sequentially for MHC mRNA, polyA RNA, and 18S rRNA. DNA probes were generated by random prime labeling (14) using the following templates: pTRI-GAPDH-rat (Ambion, Austin, TX, U.S.A.); a 407-bp fragment of human perinatal MHC from a highly conserved segment in the rod and that cross-hybridizes with all sarcomeric MHC (15) (kindly provided by Dr. Leslie Leinwand, University of Colorado, Boulder, CO, U.S.A.); and the same rat 18S rRNA template described above. A 32 P-labeled poly(dT) probe was generated by reverse transcription of the polyA template (14) . Membranes were prehybridized and hybridized for Northern and polyA analyses (14) . Posthybridization washing conditions were optimized for each probe; Northern blots of the control RNA were processed with each slot blot membrane to verify that slot blots were appropriately washed. The 32 P signal intensity associated with each band was quantified using a PhosphoImager and associated software (Molecular Dynamics, Sunnyvale, CA, U.S.A.).
Calculations. Protein FSR (percent of protein mass synthesized per day) was calculated as follows:
where S B is the specific radioactivity of the protein-bound phenylalanine, S FP is the mean specific radioactivity of the muscle-free phenylalanine for the labeling period (6), and t is the time of labeling in minutes. We have demonstrated that the specific radioactivity of the muscle-free phenylalanine, after it is administered as a flooding dose, is in equilibrium with the amino-acyl transfer RNA-specific radioactivity and, therefore, provides an equally valid measure of FSR (16) . Ribosome translational efficiency was calculated as grams of protein synthesized per day per microgram of 18S rRNA. Dose-response curves were generated from the polyA RNA and 18S rRNA standards and used to interpret the intensity of the signals from the muscle RNA samples; MHC data were expressed in terms of pixels. Blot-to-blot variations were corrected on the basis of the values derived for the control RNA samples. Values were expressed per microgram of total RNA loaded and per milligram of muscle protein using the value for the ratio of total RNA to protein derived from the same muscle.
Statistical analyses. Values are expressed as mean Ϯ 1 SEM. The effect of feeding group on the various parameters assessed was analyzed by ANOVA using a general linear model (MINITAB, version 12.21, State College, PA, U.S.A.) with protein compartment, i.e. sarcoplasmic or myofibrillar protein, as a repeated measure. Interactions were evaluated, and differences between groups were tested post hoc by F test with a Fisher least significant difference adjustment for multiple comparisons.
We evaluated statistically the extent to which variations in muscle rRNA and mRNA (total and MHC) abundance and plasma insulin, IGF-I, and amino acids (total, essential, or branched chain) contributed to the differences in FSR among groups by determining whether a feeding group effect would account for any of the residual variance after controlling for the variance attributable to RNA, hormones, and substrates. Regression analysis was performed against total, sarcoplasmic, and myofibrillar protein FSR in fed piglets.
RESULTS
Protein and energy intakes over 24 h of colostrum-and formula-fed piglets were similar and significantly higher than those of the mature milk-fed animals ( Table 1 ). These differences were reflected in the higher plasma insulin and essential amino acid concentrations (Table 1) . However, the increases in plasma nonessential amino acids (not shown), glucose (not shown), and IGF-I were similar among fed groups. Plasma insulin concentrations correlated more highly with plasma total amino acid concentration (r ϭ 0.73; p Ͻ 0.001) than with glucose (r ϭ 0.33; p Ͻ 0.05).
Skeletal muscle protein FSR. Feeding resulted in a 2.5-to 3-fold increase in total protein FSR (Fig. 1) , which was 28% greater when colostrum was fed rather than formula or mature milk (p Ͻ 0.001). There was no difference between the formula-and mature milk-fed piglets despite their widely disparate nutrient intakes. The greater stimulation in the colostrumfed pigs was attributable entirely to the increase in myofibrillar FSR (ϩ39%), as the FSR of the sarcoplasmic compartment was similar among all fed groups. Hence, the ratio of myofibrillar to sarcoplasmic proteins synthesized was higher in the colostrum-fed piglets (1.15 Ϯ 0.05) than in either formula-or milk-fed (0.90 Ϯ 0.01) or unfed piglets (0.80 Ϯ 0.02) (p Ͻ 0.001).
rRNA abundance and translational efficiency. Feeding increased 18S rRNA abundance, and the increase was greatest in the colostrum-fed piglets (Table 2) . In all groups, this rise in ribosome abundance was accompanied by an increase in their translational efficiency, although the efficiency attained was similar regardless of diet composition. Thus, the increase in 
COLOSTRUM STIMULATES MYOFIBRIL SYNTHESIS
ribosome abundance in the colostrum-fed piglets was crucial to the overall increase in skeletal muscle FSR. Again, differences between formula-and mature milk-fed piglets in rRNA abundance were not significant despite their disparate intakes. Because rRNA is the predominant component of total RNA, similar results were obtained when total RNA concentrations rather than 18S rRNA were used to estimate translational efficiency. mRNA abundance. PolyA concentration (ng/mg muscle protein) provides a measure of the total translatable cytoplasmic mRNA. Feeding resulted in an average 3-fold increase in the concentration of polyA. Relative to protein content, the increase was greatest for the formula-fed piglets, intermediate for colostrum-fed piglets, and least for the mature milk-fed group (Table 3) . Indeed, among the fed groups, there was a strong correlation between plasma branched-chain amino acid and muscle polyA concentrations (r ϭ 0.62; p Ͻ 0.02).
In a previous study, we showed that the FSR of myofibrillar proteins in immature skeletal muscle quantitatively reflects that of the MHC component (10) . Thus, we measured the relative abundance of MHC mRNA to determine whether it could account for the observed differences in the composition of muscle proteins synthesized. The cDNA used is homologous to the C-terminal coding region of human perinatal MHC, a sequence that is highly conserved across all sarcomeric MHC (15) , so that the estimates of MHC mRNA abundance reflect the sum of all immature and fast isoforms present. The abundance of MHC mRNA relative to both the total polyA content and to a nonmuscle-specific mRNA (GAPDH) was greatest in the colostrum-fed and unfed piglets. The relative proportion of MHC mRNA did not change with feeding colostrum, even though there was an approximately 3-fold increase in polyA concentration. However, when either mature milk or formula was fed, there was a reduction in the relative abundance of MHC mRNA despite the increase in total polyA, suggesting that, in these groups, the stimulation of mRNA accretion apparently selected against MHC mRNA.
No significant correlations between plasma hormone or substrate concentrations and tissue mRNA concentration or protein synthesis rates could be identified. Differences in total protein FSR among feeding groups were attributable only to the variation in ribosomal abundance (mg rRNA/g total protein) (r 2 ϭ 0.40; p Ͻ 0.005). We could identify no variable that would explain the variance in sarcoplasmic protein FSR, whereas both ribosomal abundance and MHC mRNA [pixels mRNA/g polyA] contributed to the variance in myofibrillar protein FSR (r 2 ϭ 0.64; p Ͻ 0.001) and did so independently of each other.
DISCUSSION
In previous work, we found that the enhanced stimulation of skeletal muscle protein synthesis in newborn piglets fed colostrum as opposed to other feeds is not due solely to the provision of nutrients (5, 6). The primary objective of the present study was to identify which components of the protein synthetic pathway respond specifically to colostrum feeding. The results suggest that there are two components to the anabolic effect of feeding colostrum: a quantitative one and a qualitative one. First, there was the general stimulation of 
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protein synthesis by feeding regardless of diet that resulted from an increase in the abundance and translational efficiency of muscle ribosomes. This incurred a proportional stimulation in the synthesis of both sarcoplasmic and myofibrillar proteins. However, colostrum augmented the effect of feeding by promoting a more marked accretion of ribosomes. Second, in the colostrum-fed piglets, the enhanced synthesis rate was specifically restricted to the myofibrillar proteins and reflected a disproportionate increase in the abundance of myofibrillar mRNA, as exemplified by MHC mRNA. Ribosomal abundance and translational efficiency. The primary anabolic effect of colostrum feeding was an increase in muscle ribosomal abundance. Other circumstances in which significant changes in ribosomal abundance have been related to alterations in skeletal muscle protein accretion and synthesis include the following: 1) the maturation from myotube to myofiber during normal development when there is a reduction in ribosome concentration (10) , a change that is likely due to a fall in the rate of rRNA synthesis (17); 2) the changes after stretch-induced muscle hypertrophy when a rapid increase in rDNA transcription initiates the muscle hypertrophic response (18) ; and 3) the response to increases in circulating hormones such as thyroid and GH (19, 20) .
Although the magnitude of the ribosomal accretion response to feeding was influenced by the composition of the diet, the increase in ribosomal translational efficiency was not. We have shown previously that the FSR of mixed muscle proteins in the neonate is highly sensitive to food intake and is mediated in large part by insulin (21, 22) . On the basis of the relationship between plasma insulin concentration and FSR in the immature muscle (23), maximal translation rates would be anticipated even at the lower insulin concentration attained by the mature milk-fed piglets. These findings suggest that there is a maximal rate of translation that ribosomes can achieve and that this rate was achieved by all fed piglets regardless of any metabolic differences incurred by the three feeding regimens. Thus, it was the increase in ribosome abundance rather than their translational efficiency that enabled the colostrum-fed piglets to enhance their synthesis rate further than that achieved by those fed mature milk or formula.
Total polyA abundance. Feeding also resulted in the rapid increase in the steady state abundance of polyA mRNA (150 to 250%), an increase that was greatest in the formula-fed and least in the mature milk-fed piglets. The increase in polyA abundance was correlated positively with plasma essential amino acid concentrations, underscoring the capacity of amino acids to regulate gene expression as has been demonstrated in the liver (24) . However, the difference in protein synthesis between the formula-and colostrum-fed groups showed that the differences in the total abundance of polyA did not necessarily alter protein synthesis rates. Indeed, the efficiency with which total mRNA was translated, expressed as milligram of total muscle protein synthesized per microgram of polyA, was significantly lower in the formula-fed group in which polyA abundance was the highest. This observation highlights the fact that once skeletal muscle differentiation approaches completion, ribosome abundance rather than total mRNA abundance primarily determines the maximal capacity for protein synthesis.
Myofibrillar protein synthesis rates. The second effect of feeding colostrum was a specific stimulation in myofibrillar protein synthesis. There are other instances in which there is a discoordinated response of myofibrillar and sarcoplasmic proteins. These include both the period of myofiber maturation as well as the aging process, during both of which there is a disproportionate down-regulation in myofibrillar protein FSR (10, 25) . In addition, in adult rodents, myofibrillar protein synthesis rates are more sensitive than sarcoplasmic proteins to variations in food intake (26, 27) , although our observations in this and a previous report (10) indicate that this may not necessarily be true in very young animals. Reports on the separate responses of myofibrillar and sarcoplasmic protein synthesis and accretion to a variety of hormones such as plasma insulin (our unpublished observations), glucocorticoids (28) , androgens (29) , IGF-I (30), and ␤-adrenergic agonists (31) have described proportional responses of the two compartments. The effect of muscle work on sarcoplasmic and myofibrillar proteins varies with age and fiber type. In young rats, there is a proportional decrease in sarcoplasmic and myofibrillar protein synthesis rates upon muscle unloading (32) , whereas overloading fast-twitch muscles results in a proportional increase in their synthesis rates (33) . Thus, our results are unique in that they implicate the presence of a factor in colostrum that can acutely induce an increase in the translational capacity and alter the composition of proteins synthesized by the muscle. MHC mRNA abundance. One possible explanation for the increase in myofibrillar protein synthesis is that a maternally derived factor(s) transmitted via the mammary gland results in the increased transcription and/or stabilization of messages that encode specifically the myofibrillar proteins such as MHC mRNA. Thus, the abundance of muscle-specific mRNA relative to other mRNA in the muscle increases, which then enhances their likelihood of being translated relative to nonmuscle-specific mRNA. The lower MHC mRNA abundance in the mature milk-fed piglets suggests that the production of this 
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COLOSTRUM STIMULATES MYOFIBRIL SYNTHESIS factor decreases after parturition and presumably was absent in the formula. Neuromuscular development in the pig at birth is fairly advanced, and, thus, the observed responses must involve cellular pathways that are active in the differentiated muscle. However, as we noted above, most stimuli or inhibitors of growth in mature muscle do not affect the synthesis of myofibrillar proteins exclusively. It seems likely, therefore, that any factor involved is most active in the differentiated muscle but at a time before the muscle has attained its stable mature composition. Possible candidates are the bHLH/myoD family of transcription factors, myoD and myogenin specifically (34) , and those proteins that can modulate their activity (35) (36) (37) (38) . It is of interest that in addition to skeletal muscle, the principal tissues in which MEF2 and serum response factor are expressed are those same tissues in which the stimulation of protein synthesis was enhanced by feeding colostrum, i.e. the heart, neural tissues including the brain, and tissues containing smooth muscle (such as in the serosal layer of the intestine). The regulation of the expression of these factors by externally initiated signals has not been clearly defined. However, in two instances of enhanced muscle growth, weight-induced muscle hypertrophy and muscle regeneration, an increase in the activity of these factors appears to be an essential component of the anabolic response (39 -41) . The abundance of myogenic factors also responds to many of those same variables that regulate ribosomal abundance, and, thus, their increase may have been effected by the same stimulus.
Colostral factors. Although at this time the nature of the colostral factor is unknown, the present observations enable us to define some of its characteristics. It should be more concentrated in colostrum than in mature milk and retain its bioactivity as it passes through the digestive tract. It is probably absorbable, although we cannot exclude the possibility that an interaction between colostrum and the intestine generates a humoral signal that is responsible for eliciting the observed effects. The substance(s) also must act specifically on skeletal muscle and potentially on cardiac muscle, brain, and the jejunum, or it could elicit the production of endogenous factors that target those same tissues. Finally, the effect on skeletal muscle must be to increase ribosomal abundance and enhance muscle-specific gene expression. Although these properties narrow down the potential field of candidates, it is probably fair to say that, at this point, we can only exclude a number of potential factors.
Notwithstanding the high concentrations of insulin and IGF-I in colostrum and their decrease in concentration as lactation proceeds, it is unlikely that they induced the observed responses. Neither hormone apparently is absorbed in significant amounts in the pig (5, 42, 43) , and the observed muscle responses were not related to the differences in plasma concentrations of the hormones among feeding groups. Moreover, we (our unpublished observations) and Adams and McCue (30) also have observed that although insulin and IGF can stimulate muscle protein synthesis in the neonate, the increase is equivalent for myofibrillar and sarcoplasmic proteins. Although thyroid hormones are present in colostrum (44) and could elicit the observed responses, differences in thyroid hormone are unlikely to have produced the observed differences among groups. Within the first 24 h of life, there is a postnatal surge in all thyroid hormones that occurs regardless of whether colostrum or a semisynthetic formula is fed to piglets (44) . Additionally, the piglet demonstrates a rapid postprandial surge in both thyroxine and triiodothyronine, but the magnitude is dependent on the level of energy intake and this was, by design, similar for colostrum-and formula-fed piglets (45) . An androgenic or GH effect also can be excluded because neither their absence nor presence alters muscle protein synthesis in newborn pigs (46, 47) . Studies of the separate responses of myofibrillar and sarcoplasmic protein synthesis to a variety of hormones, as noted previously, have recorded proportional responses of the two compartments. There are a variety of additional factors that are present in significantly higher levels in swine colostrum than in mature milk, including epidermal growth factor, estrogens, and prolactin (48, 49) . However, the tissue specificity of these factors in the neonate and their effect on the regulation of ribosomal and muscle-specific gene expression are not well characterized.
Significance. These data show that feeding colostrum not only has quantitative consequences for the anabolic processes in the skeletal musculature of the newborn infant but also qualitative ones, with potential implications for the development of muscle function. Improvement of skeletal muscle function is advantageous insofar as it is critical for the development of the newborn's ability to survive independently from its mother. The effects observed are likely attributable to nonnutritive factors present in colostrum and possibly in mature milk, albeit at lower concentrations. The identification of the mechanisms underlying this phenomenon, particularly the relative importance of increased RNA synthesis and stability, will be critical not only for advancing our understanding of the biologic role of early mammary secretions in the regulation of neonatal growth but also in establishing how diet contributes to the regulation of skeletal muscle growth in early postnatal life.
